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ICCAS 2020 Assistance to transport aviation pi …
Assistance to transport aviation pilots faced with
unforeseen circumstances
Content
Artificial intelligence, and its companion deep learning, are extensions of expert systems. These
concepts translate into software programmes driving systems that are the basic tools for functions
available to humans. It is essential to link these concepts to the concrete applications where their
input becomes necessary.
For many years now, the Air and Space Academy has reflected on the movement towards auton-
omy in transport aviation. A topic of major importance in aeronautics has emerged from these
reflections: the unforeseen – or rather the unexpected – in flight is one of the most serious dangers
in aviation. Carrying on from previous studies and actions (a conference in 2011, two Dossiers pub-
lished in 2013 and 2018), a new study has been launched to define ways to assist pilots in resolving
these dangerous situations.
In accordance with the principle by which automated systems should be left to perform what they
perform better than humans, and humans to perform what they perform better than automated
systems, this paper sets out the concrete goals to be met, regardless of the degree of autonomy
sought, for single pilot operations (SPO) in particular.
The basis for reflections is a synthesis of scientific analyses of accidents and air incidents that were
conducted according to a logical method. The resulting findings lead to 40 concrete recommenda-
tions, notably:
- The origin of mental deficiencies leading to accidents involving causes ascribed to human error
is known:
• the surprise element, which leads to stress and attention focus;
• a combination of certain mental characteristics: the chronological sequencing of conscious men-
tal actions with saturation of short-term memory; a dangerous level of attention focus with dimin-
ished cone of vision, and audiovisual mental saturation, to mention only the main ones.
Hence the need to account scientifically for human operational behaviour, which for the moment
is grouped indiscriminately within the heterogeneous set of human factors. In order to do so, in
Human Systems Integration, we must quantify the mental limitations of humans in an unexpected
situation with potentially dangerous evolution, just as we measure the physical limitations of sys-
tems.
- Mental limitations must be included in the factors determining the cockpit interface, along with
ergonomic parameters. This implies redesigning the flight parameter display.
The SPO requires specific attention. They must be assisted under certain circumstances:
- total or temporary incapacity;
- high workload situations;
- rapidly changing, dangerous situations;
- monitoring;
- loss of alertness, somnolence;
- dangerous personal action or terrorist act.
The possibilities of human assistance are limited:
- onboard assistance by a non-pilot is impossible in cases involving rapid, dangerous evolution;
- assistance by ground personnel remains problematic and conditional, and cannot respond to cases
of rapid, dangerous evolution;
- situations of incapacity and dangerous personal or terrorist acts require autonomous safeguard
measures.
